Enhanced glucose metabolism in cultured human skeletal muscle after Roux-en-Y gastric bypass surgery.
Roux-en-Y gastric bypass (RYGB) surgery rapidly increases whole body insulin sensitivity, with changes in several organs including skeletal muscle. Objectives were to determine whether improvements in insulin action in skeletal muscle may occur directly at the level of the myocyte or secondarily from changes in systemic factors associated with weight loss. Myotubes were derived before and after RYGB surgery. The setting was Karolinska University Hospital and Karolinska Institutet, Stockholm, Sweden. Eight patients (body mass index (BMI) 41.8 kg/m(2); age 41 yr) underwent RYGB surgery. Before and 6 months after RYGB surgery, skeletal muscle biopsies were collected from vastus lateralis muscle. Satellite cells derived from skeletal muscle biopsies were propagated in vitro as myoblasts and differentiated into myotubes. Expression of myogenic markers is increased in myoblasts derived from biopsies taken 6 months after bypass surgery, compared with their respective presurgery condition. Furthermore, glycogen synthesis, tyrosine phosphorylation of insulin receptor (IRS)-1-Tyr612 and Interleukin (IL)-8 secretion were increased, while fatty acid oxidation and circulating IL8 levels remain unaltered. Myotubes derived from muscle biopsies obtained after RYGB surgery displayed increased insulin-stimulated phosphorylation of protein kinase B (PKB)-Thr308 and proline-rich Akt substrate of 40 kDa (PRAS40)-Thr246. RYGB surgery is accompanied by enhanced glucose metabolism and insulin signaling, altered IL8 secretion and changes in mRNA levels and myogenic markers in cultured skeletal muscle cells. Thus, RYGB surgery involves intrinsic reprogramming of skeletal muscle to increase peripheral insulin sensitivity and glucose metabolism.